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F# SHARP 

Visual Studio 2010 Jl ^^ 6^ 6*j dotnet Jl ^^ 6* ^j^-j ^ ^a^al f# Jl 
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cpen System 

cpen System.Windows 

cpen System.Windows . Controls 

cpen System . Windows . Harkup 

cpen System.Windows .Hedia 

cpen System.Xml 

/************************************************************% 

let rec dumpVisualTree level (elem : DependencyObject) = 
// Write out this element's info- 

let indent = new String( ' ' t level) 

let name = elem. GetType( ) . Name 

Console-WriteLine("{0}{l}) {2}"j indent, level, name) 

// Walk down to this element's child-en. 

let numChildren = VisualTreeHelper . GetChildrenCount(elem) 

for index = & to numChildren - 1 dc 

let child = VisualTreeHelper . GetChild(elemj index) 

dumpVisualTree (level -I- 1) child 
/************************************************************% 

// Curry the function_, just for kicks. 

let startDump = dumpVisualTree 1 

*********** ********************************* *****************% 

let createWindow (file : string) = 

// Notice the ' use ' keyword here, ivhich is like a C# using() 

// block. Thanks to Robert Pickering for pointing that out- 

use xmlRdr = XmlReader . Create(file) 

let wnd = XamlReader . Load(xmlRdr) :?> Window 

wnd.Loaded-Add (fun _ -> startDump(wnd :> DependencyObject) ) 

wnd 
/************************************************************\ 

let main() = 

let app = new Application() 

app . Run(createWindow( "r.ain^lndow. xan"l" ) ) | > ignore 

Console . ReadKey( ) |> ignore 
/************************************************************% 

[<STAThread>] 
do main( ) 
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(Mohamed Gamal El-Din ljjAajj ^JL d^ Jjj^jj ^nia ^ JJg&ia) »UjL> 

(^ ^Sji-JLi) 

#F dJJJ^I 4j*u»jjJ| <kkll ^J^I CJ|jIj^VI (J^*i 6 j£VI 4jjVI (^ £i£juijj£j-« AljA CJjJ^I 

Q$\ JJJkJ^Jl 4j)U»JjJ| CjliJ <JX**I Jj <J^jjU (J-4 l$J*AJ ^lj 4*111 liljJ ^ AjJJ^Jl CjUj*fijJl ^ U jUlAj <J^I UjC-J^ 



^£] 40ja ^p^ 4a*jj 4*J j£ jjAi u J-4-uu ojjj^ 4iJ fiL ^ jj^jJI #F Jl ^ ^ 4 ^ u^ Jj^u u^ l jAj don syme ^ 

^atn^ a1< 4_a-«jjil ljULI £y* CJljJjaJl <j£- ^fJ*J <jl * '^**" "** dJ^lj 4j\J tilU& <jj£j 

#FJI 4*J ^lj^a 

Jl <kl <> Dynamic Jl <&* ^J ^j ^jJt o^ c^ Dynamic *j£^ jl "Static" ^ **l 6j£ 6' #F JJ 6^ 

Python. 

MATLABJI &* cjUUJI h#l Aj^UjJI cjIjjj^jJI 

MLJl &J JS* (Functional Programming language)^^! ^ ^*^ 4**jj ^ 

cjj cjjj 4h £ Jtjs^l jl vj^ «jt^I J^ (dotnet framework) ^ ^j^l ^jjj ^ IjjUuiI 

ujjLi ^yJi *UJ Jia(profiling) jj^I c-*^ &AJ 2 

NGEN.exe .*UV1 ^l^j^l jjjL ^ |j> jj^aS cjSj ^i ^UjJi(start up) ?jh 

csjWl cjj cjjjJI cjUJ c>(integration) J^l^l F# JJ 6^ 

a &\ CjjL *UjIJ&J| ^UVI ^ JjyuaijlU Up LJjJluij F# Jl 4*1 CP *hut\\ dJJJ ljjl* 6jA 

( !!! BoriS !!! uijuuUI ^> ^ ^Sj *Uj1a1I J& jjjj ) 

^l Ijja <&! ^lj* 

...<-i^rt<n IjI JjjWl /J 

Native ^l jt^Hl jAj Sj^Ij a*£j Sj^i ^i *Uji &a ^UjJi •U^jjj ^ j£j 4J£Jj Jit Jj* j^l ^j^ O^ SjW^ j* Ngen Jl 

Pre-JIT Compilercr^jlmage Generator 
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( Boutemine Oualid ui.jJuH l±a J ,$iLa Jllat ^jj L>jL>) 

AjLSjjj ^bu ^l 4-aaj j ^SjIc- ^SLyJl 
V J (jjjjLJjill j jjj^aLjll A^uituij 4_L-aj Aj*alLL ^A j ObjeCtJVe Camel J' ^ cV ^ idHlml jSj ^tlu ja ^A j ^IajjM ^hjnn dl& A^ajJI 4a! 

j^naii! {»4 fjSi d2l2 j o Caml Ji ^^ ui) Sjiyi ^ c^i 

^bu ^il fLyi £l M-ajLal! fbVl ^a 4*jj*I sjA (j£- lHJJ^! j<uj ^Jatui 

CjUuiLuiS?! (>axj :JjS?! (j-j^! UA j 

.uijaAl 4iLaJ 4-u.Lua F# Jl 4*j*1 - 

.*tfl,jjl1 *u*tKt) ^J j 4_jijLuajJl *Lfl-4jj]| ^Jc ^uiLuii JS-uL .lajju AjAjI uaj 4x12- 

;;J-«J^W ^^'" Ajfluajji! j]fluiV! X x a a>3- 
.*L£j^UjJ 4flw«jj Ajlj4- 

:AjyuiLui^! jcijiii (>a3u5- 

Vji Ajj!jjjV! *L»jSJ| uLlaJ j! Li (j£-u Ujju j jjaL J ! ^ui! *j |@t u ^' J '^ Jri*-" ^J*-^- 

^LJ! Ji^i ^k- ujjij (uijLi ^uJi ^i (switch £u ^&W c^ select case Ji- 
!>^L_ 

mutch [variable] with 
casel -> actionl 
| case2 -> action2 
j n-> actionx;; 

select casejaij^ mutch Ap» 

.^jjil«]| aj> j^lS ^Hi j^J![variable] 
)L$j ojiij ^i ^jifi) jj*\ ^bJicasel : 

ujjLui ^j-uJi ^a : J! Jl«->: 
iaj-uUl flijluil ^U ^i L$j ^ jli ^! AjiAx!!actionx 

,fUa us elseit ji or lH 

.uijLui ^i ^a detault ji ^" c^i ls* case else J^» i$ja&i ^VLaJ! ^n 

AjjIj^! ujlilaJ! 

!>^L_ 

forx=1 to 10 do 

done;; 

while condition do 

done;; 

cjtejill! 
!>^L_ 

if condition then 

begin 

■■■j) 

■■■)) 

end 

else 

begin 

end;; 

Jljjil UJJjJLi 

let tunctionName x y z = 
begin 

end;; 

Aj.Ic cj!jj>|jj ^xyz ^ 4 ** 

)Aj-!-jj-I (^Ij-I JIj--) 

let rec FunctionName x y z = begin 
end;; 
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msdn.microsoft.com 


F# is a functional programming language for the .NET 
Framework. It combines the succinct, expressive, and 
compositional style of functional programming with the runtime, 
libraries, interoperability, and object model of.NET 


FORUM 


The Origin of F# 

At the heart of F# lies Objective Caml, or OCaml, and the .NET language C#. 

C#, as you probably already know, is based upon C/C++ and Java. 

OCaml is the latest incarnation of the Caml language. 

Caml is a dialect of ML. 

F# is, in essence, another dialect, or "manifestation" as Microsoft calls it, of a 

functional ML-like language mixed with the power of C#. 

What is ML? 

ML is a functional language (similar to Scheme, as we discussed above) created 
about 20 years ago, primarily for research. ML is short for "meta-language", and as 
the name implies ML is primarily used to manipulate other languages. So a 
compiler, for example, is a great application to write using ML. 

ML creates an entirely different development environment, including interactive 
compilers that respond as you code. A very different mode of thinking is required to 
code in a mnctional language. Now, it's not LSD for developers, it's fairly mind- 
blowing. 


F# in 20 Minutes - 
Partl 


F# is a functional programming language built on .NET. Just like 
C# and VB.NET, F# can take advantage of core libraries such as 
Windows Presentation Foundation, Windows Communication 
Foundation, Visual Studio Tools for Office, etc. With F# you can 
even write XBox games using XNA. 

But just because you can write code in a new language doesn ? t 
mean you should. So why use F#? Because being a functional 
language, F# makes writing some classes of programs much easier 
than its imperative cousins like C#. Parallel Programming and 
Language-Oriented Programming are two such domains that can 
be expressed easily in F#. 
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Brief Description 

F# is a type-safe ? scalable language for the .NET platform that supports both functional and 
object-oriented programming. This CTP release includes the F# compiler and tools, as well as 
Visual Studio 2008 integration for F# development. Microsoft F#, Community Technology 
Preview 

Ouick Details 

Version: 1.9.6.2 

Date Published: 9/5/2008 

Language: English 

Download Size: 13.4 MB - 13.9 MB* 

*Download size depends on selected download components. 



System Reguirements 

Supported Operating Systems: Windows Vista; Windows XP 

Required software: .NET Framework 2.0 

Optional software: Visual Studio 2008 or the Visual Studio 2008 Shell. 



V *J . As^Jujs 



m 



p 



m 



(YISUAL STUDIO 2008) Jc (F#) Hl 



- LL^aJJ 



aJUII <L^ajll Jc cAjjjij^L* £$j* £y* f# compiler j-a jhi^l j-U Jj^y p^ — ^ 
http://research.microsoftxom/en-us/um/cambridge/proiects/fsharp/release.aspx 
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f# projects jtia.1 ^j -Utill Sjjj^JI ^ U£ ("Other Project Types") 
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AiM ii» M<ir>4i|t:i 




*«*CtrYe f04 V*suad SUJllo 



^^Wo^orJor Vi*ud 5h«*o 2flCS 






~i\ ,.: V !j.~-;l 



^ 



OK Crai 



& 



<\ *j , 4^jL^5 



-Ji 



p 



m 



Sjj^S ijk U£ ^Hai^ai Jji^ j-uifc 4iLab ^ f '# 4JLS ^lii^L dc^jjJuJ <Lu-a5jS ^iuaj) ^i 

. 3JUJI 



-<\ 







RehJd 

CabUate Code Mrtiici 



S0 « &l4HUp hoprt 

_$ AddSiilufenteS«««.Ca*d 
« Cii 
- 



UntodPrcjact 



Add N«ff Iteni ■ LQ«mnoFSh4ip 



^itejwiW 



FH Sowc* Filti 



|Anw?Ilfe~ 



[r£UT 



lemptara 



f# source file jt£t - \ 



H 



VituaJ ĔtuAo iratallad iemplatat 

-[FalnJAJl"«eFiie 
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F# 4iJ ^cljS (J^it n <-_sjj*j 



• ditij j*j 



IDENTIFIERS 

^j5uou 0*jl> />lSj\Jl3 Lj^pJI jjjo clc<jjo_>_o ^jjo u^SuLi v_sn_JI 3 JI^-JI^ ol>«_2JuoJI ^jJ-C (jjJLLu v_svjJI cLo-juj\JI v_sv-3i oLjo_juuloJI 
0*jL> j$x>j cUjLoj jj_C ^juo-juj-oJI J3J0 j^L^JJ \J ul J_-^aj />I_V_>J_juj\JI o^-b ^-P*" 32 cuLs-J LpJ_5_lo J--X< ul oLjO-juOjoJI Jl>\J 

jjiS-LoJI /j-jujI qjo ^jJ^^JI JSjo^JI «^jJLoJJI i_S<)_ajj OjLjLcI v_s\9 -V->L> \J ^ootjjuoJI ul 



</P>d>>><P>CHAR 

</P>jj^>3 £u_=--_ /xSj<P>INT 

</P> Jj.S__ £u_>_^ ,oi,<P>LONG 

</P>qj>j-j-C clo\Lc Qj ^sl ^^s^-ijJ-^^^P^PLOAT 
</P>qj>j-j-C cu>\Lc cb ^JLcL-ao ^^iJ-> /x9j<P>D0UBLE 

cju 32 cu>Ljuuuo ^ /^s^JI o>>j v_svJl2j single precision o-^b ^w <_pJ$J-9 />^> o-£ ^>U-^ o^JLaJI 

JoiiS 

cujLoj^ <(«^>>o 3I ^JLuu) ^-o^LaU cju) cju 64 «^Lj^ujo v_s\S .p-^JI o>>j double precision Jl Lol 

(j^jujSJJ ^jnJLII^ «>u_>_«aJI joSjl} 
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js uLjau S!a uJkj jil\ 2\&\\ ujiiisi ^> Ciuui f# 4*i u' ^^*-^ j j^ijVi ^ J*i*^ ^ F#J1 H*h ^^-^W f jii^ ^suii f jaJi ^i 

. 4*mj3 JIajI jaj jJLLjJI p jj jjj^jj 1$ uiHj ajSj (j^ (....U^ ' <*^j) J^*-*-* 

^ JIjI f jjU -^ 

Start | All Programs | Microsoft F#CTP 1.9.6.2 | F# lnteractive (Console): 

. him sikai di jf6iyi 

1-^ j (5l i^g^T 



Q C:\Progra m Flles\FSharp-1.9,6.2!\bin\1 



"rlicrosott Ftt Interactiue, <c> Microsoft Corporat ion, flll Rights Reserued 
Ftt Uersion 1.9.6.2, compiling for .NET Franiework Uersion u2. 0.50727 

Please send bug reports to f sbugsPriicrosof t .com 
For help ti/pe tthelp;; 




' ist^i f# Jl j*\j$\ jk^ AjI^j jb Ulc Jtiil j^Vl l_±SI - ^ 



F# 
42;; 



."jt" ^jujIj IDENTIFIERS h^ ^^ ^J^ J <-«j*-<Jl 4*jf^ -V.-^4? f# $ JJ^ ?jk^ 

(42) ^j^ (int tj^ l a ^j ) W-^ is^" ^.. ' ^-sj*^ ^j ^S^j ^^ ^ja j ^ <-gj^1I (Jljkjl ^*-j 

(jt) L_fljx-Jl <_-_ 4__aji_wG 
. ' <*- J *^JJ L --JU p jjJa ja jA L<__ 



Microsoft Ftt Interai 
Ftt Uersion 1.9.6.2, 



Please send bug repo 
For help type tthelp; 



Cc> Microsoft Corporation, 011 Rights Reserued 
Lling for _NET Frameuork Uersion u2 .0.50727 



> 42 ; ; 
ual it 
> 



int = 42 




(2) <ij js^ 
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Enter ii^l fi JlSll j*VI u£l 

l^S^lc-l aJJ jl Jl SeSSJOn Ul (J^ c^ AjJUll ,aj£]l f J^"> Jlk U L_flJ*_Aj| |jiA ajI} j "jt" ^ 4_Ajkll jaia. *JJ - 

F# 
it;; 



, C:\Program Files\FSbarj 



Microsoft Ftt Interactiue, <c> Microsoft Corporation, All Rights Reserued 
Ftt Uersion 1.9.6.2, compiling for .NET Framework Uersion u2. 0.50727 

Please send bug reports to fsbugs@riicrosoft.cori 
For help type tthelp; ; 



> 42;; 

ual it : int = 42 

> it;; 

ual it : int = 42 

> 



(3) ^j ^ 



Enter Jaij»! fi Jdll j*VI ljjSI 



F# 
42.0;; 



</P>cUjuJx& cu>\Lc «lj kS\ ^svJLJL>/x9j <P>FLOAT ^jI C5^ S^° ^j*^I f^H t t ^Sj-l Jl Ajjj^c 4Jbk 4iLjalj 



C:\Prog ra m File s\ FSh a rp-1 .5.6.2\bi n\fs 1 .exe 



Microsoft Ftt Interactiue, <c> Microsoft Corporation, All Rights Reserued 
Ftt Uersion 1.9.6.2, compiling for .NET Frameuork Uersion u2. 0.50727 

Please send bug reports to fsbugsPmicrosoft.com 
For help type tthelp; ; 



I E=Q \—&m\ 



> 42;; 








ual it : 


int = 


42 




> it;; 








ual it : 


int = 


42 




> 42.0;; 








ual it : 


f loat 


= 42 


.E 


> 









m 



\ £ *_S t 4j>tjL^ 



-Ji 



p 



m 



Enter ii^l fi JlSll >*VI u&l 



F# 



M2";; 



^lijl jl < a jx ar -j A ^ o (j^ ^Ijjuj (string)o-^ ^l J^ ^-jlc* *— aj*lil ~*\? i » " " ^j^j^ (jjAjjaI ^ ^Ul^II £-^j ^*j 



C:\Progra m FiJe5\ FSh a rp-1 .S.6.2\bi n\f s i .exe 



iMicrosoft Ftt Interactiue, <c> Microsoft Corporation, All Rights Reserued 
lF# Uersion 1.9.6.2, cotupiling for .NET Framework Uersion u2. 0.50727 

Please send bucy reports to f sbucysPmicrosof t .com 
For help type tthelp;; 



> 42;; 
ual it : 

> it;; 
ual it : 

> 42.0;; 
ual it : 

> "42";; 
ual it : 
> 



int = 42 



int = 42 



float =42.0 



string = "42" 



(o) ^J J5LS 



m 



\ O *J , 4j>t_iL^ 



-Ji 



p 



m 



Tuples 

( L_ajj__u ^jl-J 6 ^j) u--* -^lj u--*> (_5-3 ^— ^-%^ c_>° pjj-l *^*^ ^*^ >rt VI £y* U^^O^-^ (tliplGS) cJI u$^ 

Enter J-S---I <-5 J^ 1 j-Vi t__si 

F# 



(42, "Hello F#");; 



("int * string") ^ij* J^ ^.y -=-J ^-^ j t.^ l -* ^j ^^ u.ft aji (_]-_-_ jI aj 
. (string) M-i-l j (integer) Jj^ <^ <_jl i^ W^ l__j*__1I <_j j 




0) ^J J^ 

c^ c> u^jj -^ u^ j &* "^ J^ cij^. c^ (tuples) cJ- u^4 

Enter J^i^l fi Jl3ll j*yi s__SI 



F# 



(42, "Hello F#", 42.0);; 



JU-l.. <___.j__1L i_A j <_______> i_j_i V J__..l aJ (jjLoill JHLcJl <_--_ 

"int * string * float" 



BBj C:\Program Flles\FShsrp-l. Q .6.2V.bi n\fsl.exe 




1 = 


01^-r 






|Nicrosoft Ftt Interactiue, <c> Nicrosoft Corporation, Al! 
lFtt Uersion 1-9-6-2, compiling for _ NET Pranieuork Uersior 


. R±cylits Reser 
i m2_0_50"72"7 


jed. 




— 


IPlea.se send busr reports to fsbugs@nicrosoft.con 
lFoi- lie lp type ttlie lp ; ; 










l> 42 ; ; 

lual ±t : int = 42 

> ±t ; ; 

val ±t : int = 42 

> 42 _0; ; 

ual ±t : float = 42.0 
■> "42";; 
ual ±t : string = "42" 

> <42, "Hello Ftt">;; 

ual ±t : int * string = <42, "Hello Ftt"> 
■ ■> <42, "Hello Ftt", 42_0>;; 
ual ±t : ±nt * strlng * float = <42, "Hello Ftt", 42_0> 
> 


























__J 



(V) ^j _fe__ 



m 



\ 1 -J , 4j>r_lL_3 



-Ji 



p 



m 



h& (Functions) Jtj-di ^i^j -t 

^ ^> SjUc Jlj__i jV (values) ^i j (functions) Jj--i u£ u lBj* ^ ^j^ V f# Jl i*l ^ 

_^j^.l 4-aJ_ ^l J1a L_fljx_AJ 4_aJ_uI ^Uacl j-^oJ j 

Enter J-^jal ^ JU.I j*VI L_i__l 



F# 



fun x -> x + 1;; 



'i ■•!■■ r 



SB -:\Pragram FiIes\FSh_rp-l._v6._^bin\f_ue><e 



Microsoft Ftt Interactiue, <c> Microsoft Corporation, All Rights Reserued 
Ftt Uersion 1.9.6.2, conpiling for .NET Franework Uersion u2. 0.50727 

Please send bu_r reports to f sbu_rsPnicrosof t .con 
For help type tthelp; ; 



> 42;; 
ual it 

> it;; 
ual it 

> 42.0 
ual it 

> "42" 
ual it 

> <42, 
ual it 

> <42, 
ual it 
j> fun 
ual it 
> 



int = 42 



int = 42 



: float =42.0 

' : strin_r = "42" 

"Hello Ftt">;; 

: int * string = <42, "Hello Ftt"> 

"Hello Ftt", 42. 0>;; 

: int * string * float = <42, "Hello Ftt", 42. 0> 
x -> x + 1; ; 

: int -> int = <fun:cloP0> 



(A) <__j J_L_ 

) + l$_Jl L__L___« L__Jl__ "jt" <_-_! --_u-_> 4-aJ_ j__l jl LaJ j 

x+l;; 

(AjLLuJI <_!__!) X C5-1 j-*J- J& J "jt" ^ * ^ ^Ll_ "^W f J"" 

Enter J-i---l <-5 J--1 >*VI c___i_l 



F# 



it 41;; 



£ \ = ^ + £ ) Aj-l^ill 4-a-jj-Jl jj__L_j 



& 



N V *J , 4^___3 



-Ji 



p 



m 



_g_ C:\Program Fi!es.\FSh3rp-l. S.6.2\bi n\fsi.exe 



[• P .llsl|^SJ 



Microsoft Ftt Interactiue, <c> Microsoft Corporation, Rll Rights Reserued 
Ftt Uersion 1.9.6.2, compiling for .NET Framework Uersion u2. 0.50727 

Please send bug reports to fsbugsPmicrosoft.com 
For help t-ype tthelp;; 



int = 42 
float = 42.0 



l> 42;; 

lual it : int = 42 
p it;; 

lual it : int = 42 
l> 42.0;; 

ual it : float = 42.0 
I > "42 " " " 
lual it': string = "42" 

> <42, "Hello Ftt">;; 

ual it : int * string = <42, "Hello Ftt"> 
l> <42, "Hello Ftt", 42. 0>;; 

ual it : int * string * float = <42, "Hello Ftt", 42. 0> 
l> fun x -> x + 1; ; 
lual it : int -> int = <fun:clo00> 

> it 41;; 

lual it : int = 42 
|> 



(1) ^jlJ^ 



11 jt" J 4-*j- j_J jlji^lj ^jVim 



F# 
it;; 



£ Y jVI ^1*j- <*^ : .~l j £ ) l^laja Clul£ ^l jY JjVI i-l-Jl <j>& iSj^, ^ ^ "it" jl Ua Ul JtoJ 

. JJJ*J jjj (Jlj__l 4_aJ_ j____J <_£j--l 4_Ujia Jc L_fljx_jb -* Jj--il j-a J--I £ ja. <___ aj__ L_ Ajjuj c__I JJ j 

[-czf j tĕl" 



ggj C:\Program Fi]es\FSh3rp-1.9.6.2\bi n\fsi.exe 



Microsoft Ftt Interactiue, <c> Microsoft Corporation, Rll Rights Reserued 
Ftt Uersion 1.9.6.2, compiling for .NET Frameiiork Uersion u2. 0.50727 

Please send bug reports to f sbugsPmicrosof t .con 
For help type tthelp; ; 

-> 42;; 
ual it : int = 42 

> it;; 

ual it : int = 42 

> 42 .0" " 

ual it' : f loat = 42.0 



I > "42 " " " 
ual it' : string = "42" 

> <42, "Hello Ftt">;; 

ual it : int * string = <42, "Hello Ftt"> 

> <42, "Hello Ftt", 42. 0>;; 

ual it : int * string * float = <42, "Hello Ftt", 42. 0> 

> fun x -> x + 1; ; 

ual it : int -> int = <fun:cloP0> 

> it 41;; 

ual it : int = 42 

> it;; 

ual it : int = 42 
> 



(l.JjijdlS 



m 



\A «Ji A^Ju^s 



m 



p 



m 



F# iil „i "|_et" » jja^-11 i^lSll flJJa^l -r 



.L__}JX_« Jl 4-AJ3 -jUjujIj ^ajojJ <_£-_ll "let" (^UjJ^ L_flJ*_A_l a____JLu-_juJ C___l-_i l$J_l ;_J__ll jllujl j£-aJ Cl_ljji-_U ^-Jc F# 4*J lSJ-^- 5 * V 



F# 

let a = 42;; 



Enter Jai^l ^ J^ >*VI l__j__I 



sa^ Ci\Program Fi!es\FSharp-1.9-. i 6.2'Ybfr 



ift Fft Interai 
j±on 1 _9 _6 _2, 



je _ <c > M: 

npiling f t 



)soft Corpc 
_ NET Fra.riei 



cation, All R±g-lits Rese 

irk Uersion u2.0.S0727 



> let a. = 42 ; ; 



3 jJxL_ll Jl ^-^J 4a£ -jUjujI aj (jjjLoill (Jl-U_l <_£-£ 

. Jtili j-aVi 3-£& a *W* c> -^^ \Vi^>oj j 



F# 
a;; 



i°ii°ii % n 



C;\Program fi!es\FSharp-L9.6.2\ bm\fsi.exe 



Microsoft Ftt Interactiue, <c> Microsoft Corporation, All Rights Reserued 
Ftt Uersion 1.9.6.2, compiling for .NET Framework Uersion u2. 0.50727 

Please send bug reports to fsbugsPmicrosoft.com 
For help type tthelp;; 

> let a = 42; ; 

ual a : int 



> a; ; 

lual it 
> 



int = 42 



(U)^jJ^ 



m 



\ °i *J , As*Juj3 



m 



p 



m 





. J^* 


V AjjIj (JiaJ Lgili JJ*J-<-l 4 \\y <\ 4_aj3 


(i-e 


fcuf# JlAiJ^ 

"let x = 42;;") 


Uqc> 


Sjj-IaJl 4 ^atl . 


.1.^4*111(1 i ~j*qi 4 i<\ 4 ai^oU \ 1Aq**^ i ^i.K 4 *\* 


Se-Uacl 4jL__ ^ j 






(i.e. 


"let x 


= Torty two'") 



3 + 1" LP^ 4_uLu-_-jl CJIjUtII ^ L_-J*-<Jl a\ -l-Jjall j^-oJ 

4jjuAjui*_M ^*u t ft Jl ^ 4^L__-Vl_i £-^ ^J'^ T J f J-- ^J-^ J ^ c__ul£ 3 (J 4_xja j__,1 <jl t ; *n^> 



F# 



a + 1;; 



ET 



■ ■icrosoft Flt Interactiue, <c> Hicrosoft Corporation, All Riarhts Rese 
Ftt Uersion 1.9.6.2, conpiling for . NET Praneuork Uersion u2. 0.50727 

Please send bug reports to fsbugs@nicrDSDft.CDin 
For help type tthe lp ; ; 



val it : int = 42 

l> a. ■*■ 1 ; ; 

lua.1 it : int = 43 
l> 



ajlcl j^J V j--- j 4*__jLuJl 4 IojL fcV*^j Jl j V 4_i_J j Lg-J j-kjjoilj aj_*j 4iL. 3 jj*-L<J- 6jjj_> 4-^j-i jLLujI *j 4jl >c.j1Lj -_1_1 ----- V 

_l^_Jl (Jjj-_aj_l jl (_£j--J Sj-G L^_xil 



F# 

let a = 0;; 
a:: 



<a|—g&-.| 



C:\Program Files\FSh.arp-1.9.6.2\bin\fsl.exe 



Microsoft Ftt Interactiye, <c> Microsoft Corporation, flll Rights Reserued 
Ftt Uersion 1.9.6.2, conpiling for _ NET Praneuork Uersion u2 .0.50727 

Please send bucj reports to fsbugs@nicrosoft.con 
For help type ttbe lp ; ; 

> let a = 42 ; ; 



> a; ; 

ual it : 

> a + 1; 
ual it : 

> let a 



ual it 
> 



(UJ^jjLS 



m 



Y . aJ , 4j>tjL^ 



-Ji 



p 



m 



4__jLoi_I 4_aj__\I 4jc jJj J^LtJj V S^J^> 4-^ ^UjujI (j^J ^-^J 

string ^^ ^.y >■»*< 4_aj3 jiU-jjlj Ajiilaj JIjjI (j^-^ ^ l__i__l j £ \ l_j j-iiS j 4_a3j ciijl£ 3 4_*ja (j^Luill (Jl_L<Jl ^ <ili 

F# 

let a = "42";; 



1 = l b i^sa»r 



C:\Program Files\FSharp-1.9.6.Z\bi n\fsi.exe 



Microsoft Ftt Interactiue, <c> Microsoft Corporation, Rll Rights Reserued 
Ftt Uersion 1.9.6.2, compiling for .NET Frameuork Uersion u2. 0.50727 

Please send bug reports to fsbugsPmicrosoft.com 
For help type tthelp; ; 

> let a = 42 ; ; 



> a; ; 

ual it : int = 42 

> a + 1; ; 

ual it : int = 43 

> let a = 0; ; 



> a; ; 

yal it : int = 

> let a = "42";; 

ual a : string 



()o) ^jlJ^ 



m 



Y \ aJ , 4j>tjL^ 



-Ji 



p 



m 



F# 
let a 



(identifiers) ^* (tuples) Jt s±j -* 

«1-Jj L_flJ*_A Jl aJ_ S^C jtiujl (j^-oJ 
I J£a j j__U J___ <_-_lj j ^Sj lJj*_<__1 J___ Jjl (Jj-lj (jl Jlo 

"Hello F#" a_i____ 4_*j_ j £ \ a^j 4_aj_ a <-flj*-Jl *L__cvlj ^jiiuj C5 Jl__1 JliJl <_J 

. 4^j--W int * string <^ l^ 

(42, "Hello f#");; 



1 ■=■ I \°\ I^ESiaP 



C:\Program Files\FSharp-I .9.6.2\bi n\fsi,exe 



For help type tthelp; ; 
i> let a = 42 ; ; 



!> a; ; 

ual it : int = 42 

> a + 1; ; 

ual it : int = 43 

> let a = B; ; 



> a; ; 

ual it : int = 

> let a = "42";; 



ual a : string 

> let a = <42, "Hello Ftt">;; 

ual a : int * string- 



l__j*_a (___ 4_xJ_ Jjl &\ -a-IuAj aj__ 



(U)^jJ__^ 

fst and snd o0^ Aj- 3 l> £p*£ j j^j ^__ <_*- J-^l j- lW- l£*j, 

-JJ^. J__l L_flJ*_A ^ 4_~J_ <_____ J «_J.--> 

: Jtiil JlioJI <___ L__ 



F# 

let b 
let c 



fst a;; 
snd a;; 



A_l___J 4_~j_ ^Lul L__j*_a_I j ^-gJ_j 4_<lJ_ JjVI L_flJ*_-_ll <>L__c.Ij Lu_ L_l 

; JIjjM ja*$\ (_^J-a (JC- f^l IajLlujI aJ ^^jj! aJ__|| S-_fcLuLa LjJ-LaJ j 



F# 



m 



YT «j i 5j>tjL^ 



-Ji 



* 




-* 




~3 CAProgramFiles\FSharp-I.9.6.2\bin\fsi.exe [ ■=■ | B |^^»| 


1 


ual a : int 


J^ 




> a;; 

ual it : int = 

> let a = "42";; 









ual a : string 








> let a = <42, "Hello Ftt">;; 








ual a : int * string 








> let b = fst a; ; 








ual b : int 








!> let c = snd a; ; 








ual c : string 






y 


> b;; 

ual it : int = 42 

> c " " 

lval'it : string = "Hello Ftt" 

> 


T 


- 


s 






(W)^jJ^ 






3 ^^judLud^ L_fljx^ll Jl aJ^II ^jj^* j\ «^-^ OJilcl L^ajJ (j^J 






: JlS- 




F 

1 


# 






et (b, c) = a;; 


b 


yy 






c 


y y 




' 


i 






SB C;\ProgramFile5\FSharp-I.9.6.2\bin\fslexe [ ■=■ j B |—£ 


U 


ual a : int * string 


* 




> let b = fst a; ; 








ual b : int 








> let c = snd a; ; 








ual c : string 

> b;; 

ual it : int = 42 

> c " " 

kjal'it : string = "Hello Ftt" 
!> let <b, c> = a; ; 








ual c : string 
yal b : int 






* 


j> b;; 

ual it : int = 42 

'> c " " 

ual'it : string = "Hello Ftt" 

> 


T 


> 




p A) ^Sj JlL^ 




fst and snd o^\^\ ?\±±l^\ ^jWiun ^ tuple J^ c^ ^ c> J& ?\^^\ ^ ^ 






• U^ (J^i^j J<2 ^ J * ^^ ^^i'" £j\\jl\* j<~- *\*\\ A\r. *W ij .Y* \ «g^t.Y^unt 4ljl-v^ Viri. j 




* 


Y V aJ , 5j>tjLu3 


— tf 



p 



m 



Jlj-tl ^ integer, a string and a float. c> SjW^ tuple a J Jl ^ ^ AiUbb Ua ^ jii^ 



F# 



let a = (42, "Hello F#", 42.0);; 



"2 C;\Program Fites\FSh3rp-1.9.6.2\bin\fsuexe 


1 != | (Ĕd |-£--.| ] 






ual b : int 




*. 


> let c = snd a; ; 






ual c : string 




— 


> b;; 

ual it : int = 42 

> c " " 

ual'it : string = "Hello Ftt" 

> let <b, c> = a; ; 






ual c : string 
ual b : int 






> b;; 

ual it : int = 42 

ual'it : string = "Hello Ftt" 

> let a = <42, "Hello Ftt", 42. 0>;; 






ual a : int * string * f loat 






> 




— 




J 



: Jlill ^LaJi j^h /st and snd _u-l-Il ^ 



4JL— ^g jjc aj 



i ^ibi— aJ 



"JJ C;\Progrann Fi3es\FSharp-1.9.6.2\bin\fskexe 



> let a = <42, "Hello Ftt", 42. 0>;; 
ual a : int * string * f loat 

> let b = f st a; ; 
let b = f st a; ; 



stdin<16 „13> : error FS0001: Type nisnatch. Expecting a 

int * string 
but giuen a 

int * string * float. 
The tuples haue differing lengths of 2 and 3. 
> let c = snd a; ; 

let c = snd a; ; 



stdin<l7,.i3> : error FS0001: Type misnatch. Expecting 

int * string 
but giuen a 

int * string * float. 
he tuples haue differing lengths of 2 and 3. 
> 



F# 



(Y.) ^jj^ 



; jUll JHaII ^gk L£ jj^ Jc * y*. j£ ^HujIj JUiU ^j^jj 



let (b, Q y d) = a;; 



& 



Y £ *J i 5j>tjL^ 



-Ji 



p 



m 



tuple J c^ * J* <-^ o^iuiA ^ii Jo UL^aa jj^ia 

. Jllll JLMI ^ U£ 



T 



Let b = f st a; ; 



stdin<16 ,13> : error FS0001: Type nisnatcli. Expecting a 

int * string 
but giuen a 

int * string * float. 
lhe tuples haue differing lengths of 2 and 3. 
> let c = snd a; ; 



snd a; ; 



stdin<l7 F l3> : error FS0001: Type mismatch. Expecting 

int * string 
but giuen a 

int * string * float. 
The tuples haue differing lengths of 2 and 3. 
> let <b, c, d> = a; ; 

ual d : float 
ual c : string 
ual b : int 



; jUll JliUll ^gk U£ j^aic j£ 4_ajS q* j£Ij]| j£^j 



F# 

b;; 
c;; 
d;; 



EB» C^.Program Fi1es\FSh3rp-1.9.6.2\bin\fsi,exe 


I = |(SJ|-^- 






int * string * float. 
■The tuples haue differing lengths of 2 and 3. 
I> let c = snd a; ; 




*. 


let c = snd a; ; 

1 






stdin<l7 F 13> : error FS0001: Type nisnatcli. Expecting a 

int ** string 
but giuen a 

int * string * float. 
The tuples haue differing lengths of 2 and 3. 
> let <b, c, d> = a; ; 






ual d : float 
ual c : string 
ual b : int 






> b;; 

ual it : int = 42 

> c " " 

ual'it : string = "Hello Ftt" 

> d;; 

ual it : float =42.0 
> 




T 


i_. 


■■ 



(W)^jJ^ 



m 



tO J, 4j>tjL^ 



-Ji 



p 



m 



tuple Jl t> f^ L -- v — ^ ij—^. 
U^jjj V _—il ?i—\ j— ~ £—*jt c*J— ^ _-*W^ —a — ^ j —— ^j <-aja _Jc e.tLVtj Jl— -I Ija _i ajVuh 

(e) Jl <-^ _J_ jHujIj ll<_ ^j^\ »i-\ Jl jUjuj^Ij ,»j— ,- 



F# 

let (_, e, _) 



a;: 



T 



Let c = snd a; ; 



stdin<17,.i3> : error FS0001: Type nisnatch. Expecting 

int * string 
but giuen a 

int * string * float. 
Ilie tuples haue differing lengths of 2 and 3. 
> let <h r c, d> = a; ; 



ual d : 


float 


ual c : 


string 


ual b : 


int 


> b;; 




ual it 


: int = 42 


> c;; 




ual it 


: string = "He 


> d;; 




ual it 


: float = 42.0 


> let <_ 


r e, J =a;; 



ual e : string 



tliple J^ *-$—\ <-aJ_l IaL-I^j e _Jl OjluLAli <LgJ_I OJALuLg JJC j 

E__l______^ 



gj| C:\Program Files\FSh3rp-I.9.6.2\bin\fsi,exe 



stdin<17,.13> : error FS0001: Type nisnatch. Expecting 

int * string 
but giuen a 

int * string * float. 
The tuples haue differing lengths of 2 and 3. 
j> let <b, c, d> = a; ; 

ual d : float 
ual c : string 
ual b : int 

|> b;; 

ual it : int = 42 

> c " " 

wal'it : string = "Hello Ftt" 

|> d;; 

Sual it : float =42.0 

|> let <_, e, _> = a; ; 



kial it 
> 



jtring = "Hello Ftt" 



(^)fSjJ^ 



m 



VI «J i 4j>tjL^ 



-Ji 



p 



m 



JMI 



.(jljjll £a (Jx\ju1\ Ij^. UjIc (J^y ^ ^-3 ^ allai <Jl CjUUill <j^ 4<~-j*^ a 4-laLaiJJ tg-Jl Jc (jljJjl £■* lM-*JJ f# Jl 4Jd <jVj 

(Jljjjl *_a f# (Jl 4jlS (J^txJJ t aj< £"^JJJ 4j_U_I LliljJaaJl ^ AjSiu. J 

L_flJ*_A Jl IAjUjujI (j^-aJ ;-J- <JC- SjUc (jljjjl <jl L__U__ aLuIo! (JHaII IJA ^ 

. (addTenToNumber) ^j*-« Jl ^l^ jLlAj ^jai^ j aJIj *Ujj <_ j__L- 
F# 



let addTenToNumber = (fun x -> x + 10);; 

(fun) ^La^l <il^l ^.j*j jl ciu^ <_-Ij_I Jl (addTenToNumber) ^j~-Jl ^U l_u_ JA-Jl JUJl ^ 

(x)j^--^ ^ f- 

.(X + 10) <-^ Cij^ ^J^ C5" ^ (->) 4-aJ-Lll Jc JjJ ^Jll ^judll fJ 



jgjj C:\Program Fi!e£\FSharp-1.9.6.Z\bin\fsi,exe 



Microsoft Ftt Interactiue, <c> Microsoft Corporation, All Rights Reserued 
Ftt Uersion 1.9.6.2, compiling for .NET Frameuork Uersion u2. 0.50727 

Please send bug reports to fsbugs@microsoft.com 
For help type tthelp;; 

> let addTenToNumber = <fun x -> x + 10>;; 



ual addTenToNumber 



int -> int 



(Yo)^ JC J^ 

^rj^ > <~y ^j <j| 6jjj5j fj addTenToNumber ^-aj*-~-l jl U_ j$^f# 4J__j ^LA\ j*VI J*j--j j*j 

(//?£ -.> i/it) r*.^ * ■"* ^^ ^'i">j*i*i cjs*^ j ^ ^j^ > ^» A_jV p^ ___U j 



& 
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SjJaaJl ^ l^Uij HtS ^l (addTenToNumber) ilUl c^ ^j^ (x)^»j*^ <^ *lkob jVI ^jl^ 
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addTenToNumber 32;; 



1 □ i b i^g&J 
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> let addTenToNumber = <fun x -> x + 10>;; 



ual addTenToNumber : : 

> addTenToNumber 32 ; ; 
ual it : int = 42 
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